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Abstract
We have introduced a relativistic electron trajectory code EGUN (W.B. Herrmannsfeldt, 
SLAC-331 (1988), [1]) to design Magnetron Injection Guns (MIG) for new gyrotrons. In EGUN, an 
axisymmetric Poisson’s equation is solved by the finite difference method for evaluation of the 
distribution of the electrostatic potential between the electrodes. In addition to the structure of the 
electrodes, the external magnetic field can be set in the axisymmetric geometry. The electron 
trajectory in the applied electromagnetic field is calculated with a relativistic equation of motion by 
using the Runge-Kutta method. 
In this study, a comparison of the calculated result is made between EGUN and other code 
EPOSR [2] for check on validity and applicability of EGUN. Pre- and post-processing codes have 
been developed for EGUN for efficient design of new MIG’s. We have just started design 
optimization of a new MIG for an advanced gyrotron (300 GHz, 100 kW). 
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3㧚ઁߩ㔚ሶ゠㆏⸃ᨆࠦ࡯࠼ ”EPOSR” ߣߩ⸘▚⚿ᨐߩᲧセ
EGUN ࠍ೑↪ߒߚ㔚ሶࡆ࡯ࡓ⸃ᨆߩᅷᒰᕈࠍ⺞ߴࠆὑ㧘V.N.Manuilov ᢎ᝼߇౒ห⎇ⓥ
ߦ߅޿ߡ EPOSR ࠦ࡯࠼[2]ࠍ↪޿ߡⴕߞߚࡆ࡯ࡓ⸃ᨆߣ㧘⚿ᨐߩᲧセࠍⴕߞߚ㧚Ყセߦ
ߪ㧘 400 GHz Ꮺ㧘100 kW ⚖ߩ╙ੑᰴ㜞⺞ᵄࡄ࡞ࠬࠫࡖࠗࡠ࠻ࡠࡦ↪ߦⴕࠊࠇߚ㧘MIG
ߩ⸳⸘⸘▚[3]ࠍ೑↪ߒߚ㧚࿑ 3-1 ߦ㧘ࡆ࡯ࡓ㔚ᵹߦኻߔࠆࡇ࠶࠴ࡈࠔࠢ࠲ߩᐔဋ୯ߣ Av
ߩಽᢔߩᄌൻࠍ␜ߔ㧚EGUN ߣ EPOSR ߩ⸘▚⚿ᨐߪ㧘ห᭽ߩ௑ะࠍ␜ߒ㧘㔚ᭂߩ᭴ㅧ
᳿ቯߦኻߒߡหߓᜰ㊎ࠍਈ߃ࠆߎߣࠍ⏕⹺ߒߚ㧚
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゠㆏⸃ᨆࠦ࡯࠼㧔EGUN㧕ࠍᣂߒߊዉ౉ߒߚ㧚⸘▚ߩ೨ᓟಣℂࠦ࡯࠼ࠍ㐿⊒ߒ㧘⸳⸘⸘
▚ࠍല₸⊛ߦⴕ߁ὑߩⅣႺᢛ஻ࠍⴕߞߚ㧚߹ߚ㧘೎ࠦ࡯࠼㧔EPOSR㧕ߦࠃࠆ⸘▚⚿ᨐߣ
ߩᲧセࠍⴕ޿㧘⸘▚⚿ᨐߩᅷᒰᕈࠍ⏕⹺ߒߚ㧚੹ᓟ㧘ታ⸳⸘߳ㆡ↪ߒ㧘ᣂߒ޿㔚ሶ㌂ߩ
㐿⊒ࠍㅴ߼ࠆ੍ቯߢ޽ࠆ㧚
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